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Abstract

This study addresses the critical need for effective coordination between electrical safety management and technical operations in
hydropower stations, which is essential for stable operation and operational efficiency. To resolve the disconnect between these
two management systems that hinders overall performance improvement, we explore a collaborative optimization framework. The
research first systematically analyzes existing electrical safety protocols and technical management models in hydropower stations,
identifying gaps to clarify the need for synergy. A theoretical framework prioritizing risk prevention and efficiency enhancement
is then developed, supported by key technical solutions and collaborative mechanisms. The proposed approach was implemented
in a real-world hydropower station case study. Comparative analysis of key performance indicators before and after optimization
demonstrated significant improvements in electrical safety, equipment reliability, and management efficiency. These results provide
actionable insights for achieving deep integration of safety and technical management in hydropower operations.
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